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Major repair of the eighth group of soaking pita at the
Zaporozhstal' rolling mill. Met. 1 gornorud, prom. no.3:
6465 My-Je 164, (MIRA 17:10)
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CHERNYATIN, A.N.; OSTROUKHOV, M.Ya.; GIMMEL'FARB, R.A.; VOLKOV, Yu.P.;
BABARYKIN, H.N,; SHPARBER, L.Ya,; GALATONGV, A.L.

Mastering of MMK [Magnitogorsk Metallurgical Combine] blast furnace

operations with the use of natural gas. Metallurg 10 no.8:12-13 Ag
65, (MIRA 18:8)

1, Chelyabinskly nauchno-issledovatel'skiy institut metallurgii i
Magnitogorskiy metallurgicheskiy kombinat,
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BARDIN, I.P., asked. [decedsed]; KULIKOY, I.S; ZUDIN, V.M.; TSYLEV, L.M:;
SOKOLOV, G.A.; GALATONOV, A.L,.; BABARYKIN, N.N.; GUL'TYAY, I.I.

Making low-sulfur cast iron at the Magnitogorsk Combine. Stal' 20
no,10:865-869 0 160, (MIRA 13:9)
(Magnitogorsk--Blast furraces) (Cast iron--Metallurgy)
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Sacatongy, Ak
18(5) - PHASE I BOOK EXPLOTTATION SOV/1247

Dostilzhenlya domenshchikov Magnitogorskogo metaliurgicheskogo kombinata
(Achievements of Blast Furnace Operators of the Magnitogorsk
Metallurgical Combine) Moscow, Metallurgizdat, 1957. 279 p.

3,000 coples printed.

Ed.: Bannykh, A.I., Prcfessor; Ed of Publishing House: Yablonskaya,;
L.V.; Tech. Ed.: Attopovich, M.K.

PURPOSE: This book 1s intended for angineers, foundry foremen, and
personnel in research instituses. IT may also be useful to students
and others interested l1n foundry practlce.

COVERAGE: This book deals with achlevements of the foundrles of the
Magnitogorsk' Metallurgical Combine. The processes of preparing
the charge, melting and pouring are described. Improvements in
foundry methods and the theory behind these improvaments are, presented
wlth numerous graphs and i1lustrations. :The book 1is the combined .
effortrdf the following.authors: Foreword: Bernykh, A.M. leditor);
Introduction, parts 1 and 2: Bannykh, A.M.; part 3 by - .
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Achievements of Blast Furnace Operators (Cont.) sScv/1247

Stefanovich, M.A.; Chapter I, part 1 by Dorogebid, G.M.; part 2

by Shitov, I.S.; part 3 by Yakobson, A.P.; Chapter II, part 1,

2, and 3 by Galatonov, A.L.: part 4 by Bannykh, A.M. and Nayasov,
A.G,; Chapter S GalatoNov, A.L. and Golechin, V.I.; Chapter

IV, parts 1,2,3,4,5and © by Galatonov A.L.; part 7T by Stefanovich,
M.A.; Chapter V by Stefarovizch, M.A.; Chaptér VI by Babarykin, N.N.;
Chapter VII by Shastin, V.A.; Chapter VIII by Gornostayev, V.K.
There are 51 references, of which 43 are Soviet, and 8 are English.

TABLE OF CONTENTS:

Foreword 5
Introdustior. 1. Brief descriptiocn of a blast furnace 7
5. Results of technical and econcmlc achlevements of %he
blast furnace shop, 195C to 1955 8
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Achievemernits of Blast Furnace Operatcrs (Cont.) sSov/1247
3. The nature of processes 1n a blast furnace 16
Ch. I. Preparation of Raw Material and Fuel for Blast Furnace
Operation 36
1. Method of ccking 36
2. Blending of ore 68
3. Agglomerate plants and preparation of agglomerate 79
Ch. II. Flux-bearing Agglomerate 87
l. The use of flux-bearing agglomerate in the charge of a
blast furnace 87
2. Quality of highly basic flux-bearing agglomerate 91
3. Results of blast furnace performace with flux-bearing
agglomerate 92
4;4'Theoretical principles and reasons for using flux-bearing
~ . agglomerate a7
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'Achievements of Blast Furnace Operators {Cont.} sSov/1247
GALATS N, A i umd (LOLCH I/ f)/ /.
Ch. III. Elimination of Manganese Additlves from the Charge
. —.and the Production of Low Manganese Cast Iron , 113
1. Productivity of the blast furnace and coke requirements 115
2. Quality of pig iron 117
3. Economic results 126
Ch. IV. Increased Pressure of Blast Furnace Gas 128
1. Application of increased top pressure 128
2. Plan for a changing over of blast furnaces to Increased
top pressure 129
3. Operation of blast furnaces with increased top pressure 134
L, Control and measuring instruments and thelr readings 137
5. Special features in the operation of blast furnaces wlth
increased top pressure 140
6. Changes in the distribution of the charge materials in
the stack 142
7. Theoretical principles of blast furnace operation with
increased top pressure 146
Card 4/6
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Achlievements of Blast Furnace Operators {Cont.) Sov/1247
Ch. V. Application of Blowing With Increased and Controlled
Amounts of Moisture and Increased Heat (Temperatare) 175
1. The role of hydrogen and water vapors in blast furnaces 175
2. Results of using blowing with variable amount of' meisture 182
3. Direction of changes in mclsture content (from normal to
optimum) 191
i, The importance of high temperature blowing in relation to
changes 1in the blast furnace processes 193
BABARIKIN, V.V
\Qh. VI. Controlling Blast Furna:e Operations From the Top 210
1. Analysis of motion and distribution of charge materlials
in the stack g 212
2., Characteristics of the basic principles in controlling
blast furnace operatloxs from the top 229

3. The use of principles of controlling the blast furnace from
the top for the elimination of certain troubles in the
functioning of blast furnace 237
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Achievements of Blast Furnace Operators (Cont.) SOvV/i247
SwASTIN UL A
Ch. VII./ Constructional Improvements of Blast Furnace Shop

Equipment 2 248

l. Lodding:arrajgement for blast farnaces 248

2+ Recelving hopper 250

3. Hot air duct equipmert 255

4. . Arrangement for removal of melt products 261

5. Overhaul of blast furnaces 261
o 5o LoosTRYEV V. K.

Ch. VIII.” The Role of the_Blast Furnace Fcoreman / 266
i. The Magnitogorsk schocl for feoremern 266
2. Foreman -- a blast furnace technclogist 267
3. Foreman as the organizer of work at a blast furnace 2Th
4. Tniform woPking-methods for the various shifts 276

AVAITABLE: Library cof Congress

GO/ksv
3-10-59
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GATATONOY, A%,

Using nlelded nozzles in blast furnaces at the Magnitugorslr
Motallurgical Combine, Biul, TSNIICHM no.15:36-37 '57, (MIBRL il:5)

1. Magnotogorskly metallurgicheskiy kombinst,
(Magnitogorsk-~Blast furnaces)
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ZODIN, V.M.; BABARYKIN, N.N.; GALATONOV, A.L.; KULIKOV, I.S.

Effect of magnesium on the desulfgrizing propertiea of blast furnace
glags. Stal'! 21 no.5:385-391 My '61. (MIRA 1425)

1. Magnitogdorskiy kombinat 1 Institut metallurgii AN $SSR,
(Desulfuration)
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RUDNEVA, A.V.; MALYSHEVA, T.Ya,; SOKOLOV, G.A,; GUL'TYAY, I.I.;
Prinimeli uchastiye: GALATONOV, A.L.; GAMAYUROV, A.I.;
BABARYKIN, N.N.; KOSTIN, T.K.

Changes in the material composition of industrial sinter along
the cake height. Stal! 22 no.1:5-9 Ja '62. (MIRA 14:12)

1. Institut metallurgii imeni A.A, Baykova (for Rudneva,
Malysheva, Sokolov, Gul'tyay). 2. HMagnitogorskiy metallurgicheskiy
kombinat (for Galatonov, Gsmayurov, Bebarykin, Kostin).

(sintering)
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ZUDIN, V.M.; SAGAYDAK, I.1.; YAKOBSON, A,P,; BABARYKIN, N.N.; DORMAN, V.C.;
GALATONOV, A,L.; IEKIN, P,V

Preparation of screened sinter and its use in blast furnace
smelting., Stal' 22 no.8:675-679 Ag '62, (MIRA 15:7)

1. Magnitogorskiy metallurgicheskiy kombinat.
(Sintering)
(Blast furnaces--Equipment and supplies)
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ZUDIN, V'i'M. j YAKOBSON, A.P.; KOSTIN, I.M.; GALATONOV, A.L.; GAMAYUROV, A.T.:
SVERLING, A.L.; MALYSHEVA, T.Ya.; SOKOLOV, G.4.; RUDNEVA. A.v..
TSYLEV, L.M.; GUL'TYAY, I.I. T

Effect of the sintering tem
C perature on the mineralogical co 1ti
of sinter and its metallurgical properties., Stal! g23 no.ZI:)Z;l-Ag?

J ]
e '63, (MIRA 16:10)

1, Magnitogorskiy metallurAi:h‘Av ‘ i
tm. Ahrper o] gicheskiy kombinat i Institut metallurgii

.....
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Effect: of the temperature of Sthe blow on the teechnidaly -econoxic,
and technological indices of. Ablast i‘urnaeé smelting ;_S,tal' 23
n0,10:869-.874 0 '63, :

1. Hagnitogorskiy mtallm:gicheskiv Lomninat.
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GALATONOV, 4.1,

: (Magnitogorsk)
Influence of basicity and vi

Capacity in a blast furnace,
no,6:48-57 N-D ‘¢,

scosity of slag »n 15 4 i
R " 1ts desulfurizi
Izv. AN SSSR. Met, 3 gor, delo e

(MIRA 18:3)
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_GALATONOV, A.L,

Effect of basicity and viscesity o

fec s £ slag on ita desnlfurlzing
ability in blast furnace processes o

- Stal' 24 no,6:492-497 Je 164,
(MIRA 17:9)

1. Magn}togorskiy metallurgicheskiy kombinat.
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BABARYKIN, N.N.; GALATONOV

2 AsLe; SAGAYDAK, I.I.; SHPARBER, L.Ya.;

TSVERLING, “ALT;"YAKOBSON, A.P.; BORTS, Yu.M.; ZHILO, N,L.;
KOPYRIN, I.A.; OSTROUKHOV, M,Ya.

Experimental smelting with a reduced slag output. Stal! 24
n0.12:1069-1075 D 164, (MIRA 18¢2)

1. Magnitorskiy metallurgicheskiy kombinat i Chelyabinskiy
nauchno-issledovatel'skiy institut metallurgii,
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AGASHIN, A.A.; BABARYKIN, N.N.; VOLKOV, Yu.P,: GALATONC 1 V
. Fo; ATONCV, A.L.; KRYUKOV, N.M
MALIXOV, K.V.. OS'IROUK},{OV M.Y’ . VAT V.1 Gl ' A
” n,’F_A, ; ’ a.; PISHVANOV, V,L.; CHE&NTATIH, AN

3
b

Experimental operation of blgst furnaces on mazut end nstural
gas. Stal' 25 no,5:393-400 My '65. o n?MIuﬁi 18:6)

1. Magnitogorskiy metallurgicheskiy kombinat; Vs y

e yuznyy nauchno-
issledotlatel'skiy institut metallurgicheskoy,teplotekhniki i
Chelyabinskiy nauchno-issledovatel'skiy institut metallurgii,
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CHERMAREV, 4.P., ekademik; MELESHKO, V.I., kend.tekhn.nauk; PAVIOV, V.L.,
kand, tekhn,nauk; GHZiHRANOV, V.D., kand,tekhn,nauk;
<GALATOV.,-H.S., inzh,; LIKHORADOV, A.P., inzh,

Blooming mill operations with individual roll drives. Trudy
Tnst, chern. mets AN URSR 15:177-188 ‘61, (MIRA 15:2)
(Rolling mills-~Electric driving)
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CHEKMAREV, A.P., akademik; TAYTS, N.Yu., prof., doktor tekhn.nauk;
GALATOV, N,S., inzh.; GETMANETS, V.V., inzh.; SINITSA, I.I. ‘nsh.;
MINAYEV, A.N., kand.tekhn,nauk; GUBINSKIY, V.I., inzh.; GON 14ROV,

Iroo, insh,

Reduction of scale formation on continuous wire rod rolling mills.,
Stal® 22 no.4:3R7-330 Ap 62, (MIRA 15:5)

1, Dnepropetrovakiy metallurgicheskiy institut i Krivorozhskiy
metallurgicheskiy zavod,
(Rolling (Metalwork)) (Wire—Corrosion)
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_ GALATOV, N.S., insh,j ZHURAVLEV, I.P., inzh,; NETREBKO, P,G., insh

Oreration of blast furnaces with a capacity of 2,000 m3,
Met, 1 gornorud. prom. no.5:3-8 S~0 163, (MIRA 16:11)
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PIROGOV, A.A.; RAKINA, V.P.; KRASS, Ya,R.; VOLKOY, N.V.; BELICHENKO, G.I.;
GALATOV, N.S,; NESTEROVA, A.L.; KORXOSHKO, N.M.; YEL'TSOV, V.V.

Dolomite magnesite blocks for lining oxygen-blown ¢

onverters.
Ogneupory 30 no.9:4-5 '65.

(MIRA 18:9)

1. Ukrainskiy nauchno-lissledovatel'skiy institut ogneuporov
(for Pirogov, Rakina, Krass, Volkov, Belichenko).

2. Krivorozhskiy metallurgicheskiy zavod (for Galato:,
Nesterova, Korkoshko, Yel'tsov).
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GUL'YEV, G.F.; BASHLIY, V,I.

A
>

GALATOV, N.S5.; NESTEROVA, A.L.3 KUDRINA, AP
Industrial production of delemite refractories with a resin
binder and their service in 50-ton converters, Met, 1 gornorud,
prom. no.6:42-45 N-D '65, (MIRA 18:12)
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PROKOPENKO, A.C., inzh,; GORESHNIK, A.D., inzh.; TKACHUK, N.V., inzh.;
BRAGINSKIY, V.A., inzh.; GALATSAN, V.N., inzh.; MAKHLIN, V.A., inzh.

Analysis of the start operation of warm 150 Mv, singletblock
unita, Teploenergetika 10 no,8:2-10 Ag '63. (MIRA 16:8)

1. Yuzhnoye otdeleniye Gosudarstvennogo tresta po organizatsil
{ ratsionalizatsii rayonnykh elektrostantsiy 1 setey, Khar'kovskiy
turbogeneratornyy zavod 1 Gosudarstvennoye upravleniye
energeticheskogo khozyaystva Dnepropetrovskoy oblasti.

(Poilers) (Steam turbines)

1 vmrnm". H
e HL
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ACC NR:

AP6012950 SOURCE CODE: m/oogé/és/ooo/ou/moz/o%

P

AUTHOR: Kosyak, Yue Fe (Englneer); W (Engineer); Shilin, Yue Py . 7
(Engineer); Folyakov, Ve Se (Englneer); Abramenko, Oe Bs (Engineerﬁ)'; Nosyl'ko, D. R,
(Engineer) ; . - o
| ome:

KATGZ, ORGRES, Pridneprovskaya GRES

" PIPIE: First exporience in starting and operation of a pilot model of the
E KhTG3 turbine ' '

'| SOURCE: Teploenergetika, noe 11, 1965, 2-12 ,
| T0pIc TAGS: thermoelectric power plant, electric rotating equipment

ABSTRACT: Since the end of 1963, a combined team from ORGRES (Moscow), the =
Khar 'kov Turbine Plant and the Pridneprovskaya GRES have been working to de- :
velop and test starting, load and stopping regimes for a 300 ixéépwt .
consisting of the TPP-110 boiler and the K«300-2110-KhTGZ turbine, huring .
the initisl and most subsequent startups, the temperature states of the steam:
‘sonduits and the turbine were monitored with both standard control-measurement
devices and special thermocouples placed for the investigations, BStarts were
‘performed from the cold; hot and jntermediate states, The article presents
'a oross section of the turbine, steam-flow chart during startup, a diagram of
‘the locations of thermocouples in the turbine during testing, and startup P
‘graphs for the various states. A recormended startup schedule from the cold

Card 1/2 UDC:

621,165.00112.00L,5
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‘gtate is presented in graphic form. The authors cd;.zsl'ude uwtingtlfw tl?;as:i iepro-
gonts a startup regime which is satisfactory for cold starting of the wnlb,
‘but make seve‘??al concrete recommendations for areas of caution or improvement.
Tt was found that the cooling of the unit does not result in over-standard ,
temperature or dimensicnal differences at any time, s0 that startup from s.Z_ _7

partially-cooled utates is always possible,/ Orige art. has: 9 ﬁsﬂr“-
| sup coE: 20, 13-/ SUBM DATE: nome /[ ORIG REF: 002 |
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GALATSKAYA, S.Z., red.; KOLEGOVA, V.A., red.; DMITRIYEVA, N.M.y
Ted,; CHULKOV, I.F., tekhn. red.
[Organization of omtpatient paychoneurological care for

children and adoleseents] Opyt organizatsil vnebol'nichnol

psikhonevrologicheskol pomoshchi detiam i podpostkam, Mo-

skva, Medgiz, 1963. 191 p. MIRA 16:5)

(CHI[LDREN—-DISEASB) (MEUROSES) (PSYCHIATRIC CLINICS)
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A160/A101
_ .
AUTHORS: Galatskiy, B. Des Tulyankin, F. V., Fridlyander, I. N.
* e DTy

——

PTTLE: The desermination of the duration of quenching heating for atiaining
the maximum tensile-strength values in relation to +he Lemperature
of quenching and the coefficient of drawing of pressed producis

from L1 (p1) alloy

PERIODICAL: Referativﬁyy zhurnal, Metallurgiya, no. 5, 1662, 129, abstract 51737
(v sb. upeformiruyemyye alyumin. splavy". Moseow, Oborongiz, 1901,

59 - 63).

TXT . The investigation was carried out with products made

a1loy and pressed out at 380 - 400°C with a coefficient of drawing from.

176. Tne pieces were quench-heated*in a potassium nitrate batn of up to W6
510°C for 2 period ranging from 1 minute to 15 hours. Presented is 2 formula
determining the duration of quenching heating (max'necessary for obtaining the
maximum values of oy

-510-% :
- 2 2852 (10%/5.28),

-
{max
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The determination of... A160/A101,

vhere t3 = the temperature of quenching, A = the drawing coefficient, f = P;m.f/Pf

(Pgrof = the perimeter of the profile, Pg = the circumferential length of the

rod under equality conditions of the sections Fypor = Fei for the rods £ = 1,

and for tne profiles £ >-1). It has been established that the regularity of
change of G in relation to A, the temperature and rtma.x is completely analogous ‘ //
to the regularity of change of &j. o

-

A. Babaye\ia

[Abstracter's note: Complete translation]
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ACOB/A101
AUTHORS : Galatskiy, B. D., Tulyankin, F, V., Fridlyander, I. N.
TITLE: Ways of improving the mechanical properties of pressed shapes and

bars from the I 16 (D16) alloy

PERIODICAL:. Referativnyy zhurnal, Mashinostroyeniye, no. 13, 1962, 22, abstract
' 13A1%1 (In collection: '"Deformiruyemyye alyumin. splavy", Moscow,
~ Oborongiz, 1961, 95 - 103)

TEXT: Tt is pointed out that, to obtain a high level and stability of
mechanical properties and to prevent the formation of a macro-crystalline struc-—
ture in shapes and bars of the D16 alloy, a more accurate chemical composition

of the D16 alloy is necessary (3.8 - i€ Cu, 1.4 - 1.6¢ Mg, 0.7 - 0.9% Mn, 0.2%
Zn, Si + Fe up to 0.5%). Small and medium-size shapes should be pressed at a tem-
perature of 370 - 380°C, large shapes at 410 - 420°C, '

[Abstracter's note: Complete translation]
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5/129/62/000/011/002/007
E193/E383

AUTHORS Galatski B.D., Engineer and Fridlyander, I.N.,
Doctor of Technical Sciences, Professor

TITLE: .Determination of the heating time during the solution-
treatment of extruded duralumin.parts

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no. 11, 1962, 13 - 17 )

TEXT: The mechanical properties of solution-treated and,

consequently, of age-hardened duralumin depend on the time at the
solution-trecatment temperature. The object of the present investi-
gation was to determine the optimum value of this parameter in

the heat-treatment of extruded duralumin parts. Analysis of experi-
mental data for extruded rods of alloys ,JA\1 (D1) and N\ 16 (D16)

(with average analysis 4.3% Cu, 0.6 and 1.5% Mg and 0.6% Mn) showed X

that the heating time, q:max' ensuring the maximum UTS of the

alloy, increases with decreasing -solution~treatment. S .
temperature, t,, and reduction, A , attained in extrusion. This

relationship is described by
Card 1/4 ‘
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Determination of .... . E193/E383
510 - tq 104
Thax = 2 . 5 : - (1) .
10 A .
It was found, however, that Eq. (1) was not applicable to extruded

shapes, A"Jmax in this case being considerably shorter than that

for rods extruded to the same XA . A series of comparative tests

was therefore conducted on rods and shapes of the same cross- /
section, extruded simultaneously to the same A v through a single..
multihole die. The results, showed that:

d
/cma‘( P f ’
2 - pro (2)
~-prof ) .
“max 1“3
~< . — prof ~ . .
wh , [ .
ere Coax S Ymax of a rod, max 1S Chax of a profile

with the same cross-sectional area an.d pprof' I:C_Y denote}respectively,
circumference of the rod and profile section. The term "shape

coefficient" was ascribed to the ratio:
Card 2/4
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P .
prof - Z . (2a)
PQf .
and Eq. (1) became:
- 510-t, X
Thax = 2 1o - 5 (3)
2\

where & = 1 for rods and is greater than 1 for other shapes.
The results of the next series of experiments showed that "Umax

depended also on the Cu, Mg and Mn content of the alloy, the
effect of Mn being most pronounced. Analysis of the experimental
results showed that if the effect of the variation in the Mn
content was taken into account, formulae (2) became:
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9Mn-0.6 510-t,
0.1 ' 10
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There are 6 figures and 1 table.
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ACCESSION NR: AT4037667 : S/2981/64/000/003/0263/0270

| N -
AUTHOR: Galatskiy, B. D.: Afanas'yeva, L S.; Fridlyander, I. N.

v’
———

TITLE: A study of the rate of Cu, Mg and Mn diffusion in aluminum in relation to the.
degree of deformation during extrusion

SOURCE: Alyuminiyevy*ye splavy*, no. 3, 1964. Deformiruyemy®*ye splavy*
(Malleable alloys), 263-270 N

TOPIC TAGS: aluminum alloy, duralumin, alloy Al, alloy D16, copper diffusion,
manganese diffusion, magnesium diffusion, component diffusion analysis, extrusion .
related diffusion, temperature diffusion dependence, deformation, aluminum extrusion
ABSTRACT: Samples (150 mm long) cut from hexagonal bars extruded at 380C from
twinned ingots (see Fig. 1 in the Enclosure) of alloys Al and D16 (containing, respectively,
in %: 0.015 ~ 4.1 Cu, 0.016 -1, 62\/Ig, 0.008 - 0.44 Mn, 0.19 - 0.43 Fe, 0.18 - 0.36 Si)
were preheated for 102 to 105 sec. in a niter bath at 470, 490 or 510C and spectrally

-| analyzed along diagonal sections (1° to 1°30") to determine depth of diffusion and dependence
of diffusion coefficients on temperature and coefficients of elongation (Xx=3.7, 10.0, 21.0
and 47.0).  Results are tabulated (see Table 1 in the Enclosure) and indicate that the

Card 1/
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diffusion coefficient D, eu:preased as D =Dq -1 (where Dl is the diffusion coefficient

- | of the cast material and n is an exponent), is governed principally by D; at small degreoa
: ofdeformationandbythedegroeofdeformaﬁonu xlncreuu Orig.art has:3 -

| tables and 8 graphs. . SRR
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150 copies. (KL, 23-57, 114)
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GALAUKO, A.A,; YUKHO, I.A.; MUBNEU, A,, redaktor; KALECHYTS, G., tekhnicheskiy

redaktor.

[Phe local soviets are the organizers of collective farm production;
work practices of local soviets of White Russia (1953-1956)]
Miastsovyia Sovety arganizatary kalhasnai vytvorchastsi; sz vopytu
raboty miastsovykh Sovetau Belarusi (1953-1956 hh). Minslk,

Dziarzh.vyd-va BSSR, 1957. 134 p. (MIRA 10:11)
(¥hite Russia--Soviets) (White Russia--Collective farns)
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Abs Jour : Referat Zhur - Khimiya, No 1, 1958, 256

Author : V.V. Galavanov.
Inst : T -
Title ¢ On the Width of Forbidden Zone of InSb.

Orig Pub  : Zh. tekhn. fiziki, 1957, 27, No 4, 651.-G55

Abstract ¢ A theoretical analysis was carried out in order to explain
the peculiarities of the temperature dependence of the
electrical conductivity and Hall's constant of semiconduc-
tors with a great ratio of electron and hole mobility was
carried out. The derived theoretical equations vere used
for the interpretation of results of the determinaticn of
the optical and electrical widths of the forbidden zone
of InSb.
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AUTHORS Vinogradova,K.I., Galavanoy,V.V., Kasledov D.N., 57-9-9/40

TITLE The Preparation of Indium Antimonide of High Purity by the
Method of Zone Melting.
(Polucheniye sur'myanistogo indiya vysokoy stepeni chistoty
metodom zonnoy plavki - Russian)

PERIODICAL  Zhurnal Tekhn. Fiz.,1957,Vol 27,Nr 9,pp 1976-1984, (U.S.S.R.)

ABSTRACT The results obtained by the purification of indium antimonide
according to the method of zone melting sre discussed. Purifi-
cation was carried out in soldered quarta tubes which were
filled with argon. The liquid zone was produced by means of an
electric furnace into which a copper cylinder was placed&or the
purpose of maintaining a uniform temperature in the zone and a
great temperature drop at the ends of the zones. The. length of
the liquid zone was 5 . 50 mm. The displacement velocity of the
liquid zone was o0,1-1 mm. The ingot diameter was 4-Tam, its
length amounted to 150-350 mm. The distribution of the admixtures
according to the length of the ingot was checked by measuring
Hall's constant at the temperature of liquid nitrogen. It was
found that in the case of the samples under investigation the
purest domain was that which was located in the center of the
ingot. Samples with an admixture concentration of up to 2,5.1077,
a mobility of electrons in them of up to 400 ooo at 77°K and
about 100 0o0o om2/V. sec at 300°K were obtained. The output

Card 1/2 samples had the conductivity of the p-type. After zone melting
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The Preparation of Indiunm Antimonide of High Purity 57-9—9/40
by the Method of Zone Helting.

individual ingot domains were found to have the conductivity of
the n-type. The admixture concentration according to the length
of ingots changes in accordance with the exponential law.The
distribution coefficient k amounted to 1,3 in some admixtures
and to 0,8 in others.

There are T figures, 2 tables, and 4 Slavic references.

ASSOCIATION Leningrad Physical-Technical Institute AN USSR

(Leningradskiy fiziko-tekhnicheskiy institut AN USSR)
SUBKITTED March, 14, 1957
AVAILABLE Library of Congress
Card 2/2
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VINOGRADOVA, K.I.; GAIAVANOV, V.V,; NASLEDOV, D.N.; SOLOV'YEVA, L.I.

Preduction of extremely pure InSbh single crystals by means of zene
melting, Fiz. tver. tela 1 ne.3:403-406 Mr '59.
(MIRA 12:5)

1, Fizike-tekhnicheskiy institut AN USSR, Leningrad.
(Indium antimonide crystals)
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tien of 4 -rays.
Displacement ef atems in a selid under the ac y
rizl.) tver. tela 1 ne.3:U32-441 Mr '59. (MIRA 12:5)

1,leningradekiy £izike-tekhnicheskiy institut.
e (Ganms rays) (Crystal lattices)
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VOLOKOBINSKAYA, N.I.; GALAVANOV, V.V.; NASLEDOV, D.K.

Blectric and galvanomagnetic properties of high-purity InSbh. I'i.zr.h)
tver.tela 1 1no.5:755=760 My '59. {MIRA 12:

1. Leningradskiy fisiko-tekhnicheskiy institut AN SSSR,
(Indiun antimonide)
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AUTHORS: Galavanov, V. V., Yerokhina, N. A.

t

-— | p
TITLE: Production of a Valve Photocell46f InSb With Fused n-p Junctiony

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1198-1200 (U3SR)

ABSTRACT: First, reference is made to several previous papers. Invesati-
gation was carried out on monocrystalline n-type InSb with an

impurity concentration of 1013 to 1017 cm'3. For the firs:< time
cadmium was used as alloy metal. A conductivity type inversion
is possible also in fusing indium to n-type InSb. This fusing

is brougth about in graphite containers in an ergon atmosphere

or in vacuo (10-4 to 1072 torr). After fusion the existence of
the p-n-junction was concluded from the sign of the thermo-
electromotive force. The fused junction of Cd with InSb had a
hole-type conductivity. In indium a p-type conductivity was ok-
served at the boundary between n-type InSb crystal and In-InSb
alloy. The electric contacts were made by soldering the elec-
trodes %o the alloy of InSb with Cd (or In) and to an InSb
crystal with tin. Tungsten rubbing contacts were also used. The
Card 1/3 elements thus prepared were illuminated by intermittent light
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from a projector lamp (340 w) or from a silit resistor heated
up to 1000°. The light beam fell upon the photocell on the side
of the InSb-Cd (or In) alloy or also from the opposite side.

In both cases the alloy of InSb with Cd (or In) became charged
positively. The variable signal coming from the photocell was
the transmitted to a broad-band amplifier of the 28-IM type.

The photocells thus produced have a considerable light sensi-
tivity. The photo-electromotive force depends on erystal sur-
face working and also on fusion method (tempesature, duration

of fusion). Photocells produced at 330 - 340 C (for Cd) and at
380 - 420°C (for In) and at a fusion time of 5 to 10 minutes
were the most sensitive ones. In the case of illumination by
means of one of the above light sources, the photo-electromotive
force was 50 to 60 mw at 77°K. A graph shows the temperature
dependence of the photowelectromotive force for 3 samples with
various donor concentrations. The purer the semple the lower the
temperature at which the sharp drop of the photo-electromotive
force begins. At low illumination intensities, the photo-elec-

tromotive force depends linearly on this guantity and ténds to
saturation in the case of high illumination intensities. Thetf”’
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discussed n-p junctions have a weakly rectifying effect. The
voltampere characteristics for two photocells ascertained at
the temperature of liquid nitrogen and direct current by neauns
of the probe method are illustrated in a graph. The rectifica-
tion coefficicent is 3 to 4. The nuthors thank the leader of

the laboratory D. N. Nasledov for his interest in the present
work and for some useful advice. There are 4 figures and T ref-
erences, 1 of which is Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN 35SR
(Leningrad Institute of Physics and Technology of the AS USSR)

SUBMITTED: July 30, 1958 L/’//
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9. 43800 B008,/B011
KXY 7600
AUTHOR: Galavanov, V., V. |
TITLE: On the Voltage Sengitivity of Hall-emf Tranamitters

PERIODICAL: Fizika tverdogo tela, 1960, Vol., 2, No. 1, pp. 62 = 64

TEXT: The author discusses the problem of determining the parameters
of the material used for the production of Hall-emf transmittera. These
parameters should secure the admiseible temperature coeffiocient with a -
maximum sensitivity of the transmitters. In substance’s uged for the
production of the said transmitters (Ge,”,InAsg'”Insb); the impurities are
completely ionized in a wide temperature range {N=concentration of the
ionized donor impurities). The minimum value of N must be gelected in
such a way that the temperature coefficient of the trangmitter sensiti-
vity does not exceed a given value. The Nmin value satisfying these re-

quirements is easily determinable from the known quantities b and ny,
provided that A and ¥ be independent of the temperature in the re-

spective range (b - ratio of the mobility of electrons u, to the '
| Y

Card 1/3
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On the Voltage Sensitivity of Hall-emf 8/181/60/002/01/14/035
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’ . u, .
mobility of holes u, b= ol LS carrier concentration in the range
2

of the natural conductivity of crystals; A - constant parameter, the
value of which depends on the diffusion mechanism of the carriers in
the crystal, and which may vary between 1 and 1,93, A formula is given
for the calculation of N . . The values calculated from this formula
along with a great numbegisf other parameters are tabulated for Ge,
InAs, and InSb. When feeding the transmitters with alternating current
it is expedient to utilize InSb and Inks. These substances have a low
resistivity, and there is the possibility of connecting a transformer
with a high ratio to the current source. Small constant and alternat-
ing magnetic fields can be measured therewith. In principle, the sen-
gitivity of the transmitters can ba increased in certain cases by ap-
plying substances, with the working temperature of the transmitter
being dropped to 100~70%K. The sensitivity of an InSb transmitter with

a concentration of impurity ions of 1013 cmm3 amounts to 20,000 pv/oe
below 120°K. This is 400 times the amount of sensitivity found at
room temperature. It must be noted in this connection that the Hall V*/,

Card 2/3
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constant is entirely independent of temperature., The author thanks
D. N. Nasledov for interest displayed. There are 1 table and 4 ref-
erences: 3 Soviet and 1 German.

ASSOCTIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology AS USSR)

SUBMITTED:; April 8, 1959
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AUTHORS : yglckobinskaya, NoI., Galavanov, Y.V., anc
Nasledov, D.N. —_—

TITLE: Investigation of galvano—magnetic phencmena in high
purily IaShb

SOURCE 3 scwveshchaniye Ppo pcluprovodnikovym materialam, %th,
Voprosy metallurgii i fiziki poluprovodnikov; polu-
provodnikovyye soyedineniya : tverdyye splavy. Trudy

soveshchaniya. Moscow, Izd.-ve AN SSSR, 1961,
Akadsmiya nauk SSSR. Institut metallurgii imeni
A.A, Baykova, Fiziko-tekhnicheskiy institut. 55-69

TEXT: iz a particularly conveniesnt mazerzal te use i
she study of galvanomagnetic affects in strong and weak £ields,
because the extremely high ealeztron mobility of 103 - 10 zma/s=e<
enables strong field conditions to be achieved for field intensities
of ~ 10,000 oersted, which are available normally in the laboratory.
p-type material behaves quite differently from rn~typz in & magnetis
field, because the hole mobility is 20- 100 %imes less s+han that of
electrons., Studies in the itransition region feom impurity- %o

card 1/ 6
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intrinsic-conduction will not only widen knowlgdge of thf .
procesaes in InSb, but alsc contribute to the developmen, ¢f tke
theory of galvanomagnetic phenomena, In spite of ;hls, n? WCT!
has been roported cn InSb with smpurity ;en:entratx?ns ba“?T B
101% w3, with *he exception of a recent paper by hiHu Pug-?; ]
{Ref. Yi: Pros. Phys. Scc., 1959, Vol.73, i, 128 }?;?ibvi;,:i:ei,
280)u In the present paper, results of measuremenviw?p,ljygvzé 2
an n- and p-type In3b with impurity concengr§tzons .ij’;:- s
1018 ome2, The Hall constant and conduat;v%:y warzﬁd%;-;ﬂ

the ranges 77 wo %50 °K fer fisld strengths cf ;9 . g,q099°:
The six p-=-ype and eleven n-typs samples, sut]t_?m Lon?;;vh
ingots, :xtluded both single and psly—crvstal_;neﬂzampuéga cx e
apparatus fcr carrying outl ths measurements ITcm 7?7 x?= 1A [/*“
vs}y briefly des:ribed, The usual leg R and icg 6-5%11?:;51;;~
plecis are giver for ths samples, whers R 12 tha Hall << =

“ IaXd T

S B - -~y - e & WD
and o +he sonductivizy, T beling the tTemperatuar-s L& X

2

¢ emlikE *he
p~type zezmples had a marked temperaturs dependenca, anlike ;”n
2ampl 4 : ne )
< rs whict in ER ity sonduct ion rangs. hat & soensiant s
others whizch | in tha imodurilty conda < e e O nens

and R. Tha impurity atom astivat.on on2rynes detes

Lar?d
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samples wers 0,03 and 0,08 eV, of an order higher than thos:
cbserved by cther workers., The n-type samples shew a smooth
transition from impurity- te intrinsic conduction irn the isg R -
I/T curves, whilst the p-type samples change sign and then increase
rapidly in absclute value of R before decreasing slowly, In
this latter region R for p-type samples is larger *han R: {th
Hall constant for intrinsic samples), and for n-iype samples it
smaller than Rj., Similarly in this temperature range {i.e., abo
the transition point) the conductivity of n-itype samples is larg
than, and that of p-type less than, 0i. where ¢; 1B the L\/

w

® 4 e}
7

N

electrical conductivity in ths intrinsic range. This bekaviour,
which leads to an apparent difference in the energy gaps of n- and
p-type samples, can be explained by the largs mobility ratic of
electrons and holes in InSb, as has been shown by V.V,Galavanow
(Ref.14: zh.tekhn.fiz., 1957, Vol,27, No.4, £51), With pure
crystals far from the transition reglon. both mn- and p-typs sample
Hall constants cocincided with R; over a fairiy wids temperaturs
rangs, Aasuming degeneracy is absent, the energy gap tan *hus be
found from the slope of log (R: 13/2) against /T,

card 3/ 6
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The value of 0.26 &V obtained agrees well with those quoted in the
recent literaturs, Curves cf magneto-resistdnce against I/T

show a maximum value cof 3l@/?o! f;@ being the change in the
resistivity p, in a magnetic field, at a +emperaturs near the
transition from impurity- to intrinsic conductien. A3 1he magnetis
fisld H is increased, the maximum is displaced towards haigher
temperatures, The Hall constant depends strengly on ths magnet il
field in both the intrinsic- and impurity conduction ranges. The
behavicur in the transition region has been eyrensively stulied
but the conduction region has not been investigated very
thoroughly, especially a< low Lmpurity sonzentraticns, Here,
measurements at 77 ¢ are reperied in detail, To avoid complica-
tions from the Nernsi-Ettingshausen effect the samples wexe
completely immersed in liquid nitregen. One sample Wai measursd
up to 25,000 oe bui the others up to onily 8.500 oe. Magrneto-
resistance i3 alsc measured 23 3 function of magnetic field at ihis
temperaturs, foofog propertional te H? only for T 200 o=
for H ~~500-2;000 oe the ~elatiom is linsar y . L
approathss saturation. In 2 field of 8,500 &e the :

changzs was 500-700%. centrol experimentaz showed

Card 476
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wraria.ion of R and (Lc/ao did not depend on zurface condition

2r the magnitude of the curreni through the zample¢, The change 1

R with the field for p-type samplsa waz 3ignifizantly leass than

for n-type samples, For the transiticn region froem impurity- tito

intrinsic conduction these reaults are in qualitative sgreement

with the theory for strong fields, Any peculiarities in behavicur

are related to the mcbility ratic and the fact that at 1000 o2 <he

electrons are already inm strong field conditions, whilst the holes

are still in weak field zonditionz, The maximum in the &ufuo E*,

curve against temperature for p-type samples i3 related to the
redominance of low mobility heoles below the transition point and

of high mebility eslectrons abowves it, A= the tazmperaiure intreases

further the mobility dscreases to give a reduztioan 1 4\ﬂ Eev

Theoretical difficultiss do arise over the dependenzz of

.A@/QQ en H in the impurity conduction range, For p-typs:

material the changes of R and JSc/cp dc not sxzes=ed that

vredicted by theory, but for notype the dissrzpanty is wvery largse,

the cbserved shanges bsing markedly greater than expacted, 1In

pure n-type samples, R decreased 3 8 times, and changzd by

S00 ~ 700% for a thange in H of SO0 to 23,000 c&, Even fcr
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p-type material the changes are observed aﬁ much 3ma1}er fiféds .
than expecied from_ consifierations of mobility, i.&, at H‘. »Q,as
instead of H > 103 - 10% e, These resulis lead to daffisulties

in determining carrisr cecncentrations and mobilitv‘frsm He L1l
constant and conductivity measurements, The vresults are, however,
regarded as preliminary and further investlgqt;gp of 5u:fac§
treatment, trystal orientation in the magnetiz field, ets, 23
raguirsaed, Thers arell figuras, 1 table and 20 referenses:

% Soviet-bler, 1 Ruszan translation from non~chze1abloc_
publzrzation, and 16 non-Scviet-blpor, The four mcst rejent
Erglish language referencee read as follows; ves 71 b6
Ref_S: €. Hilsum, K, Baris, Pras, Phys, Se:x., 1958, veor, 71, béo,
0. &, ¢.H. Champnezs, J. Eleztrouicz f{onwrel, 1058 1v, 3, 20L,
Ref,1i: as im “he toxt above, ,
Raf,20: H,P.R. Frodo: k== W IL He o« i v
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: : B102/B108 ‘
9,470 (10511035, W9 /
AUTHORS 1 Galavanov, V. V., Kartuzova, I. A., and Nasledov, D, N, i
TITLE: Measurement of the diffusion iength of minority carriers in ‘

InSb . - ¥
PERIODICAL: Fizika tverdogo tela, V. 3, no. 10, 1961, 2973 - 2980

- | TEXT: Since the characteristics of InSb infrared receivers depend con- -
' siderably on the minority-carrier lifetime <% (or their diffusion length L), L&(v
measurement of these guantities is of great interest. The authors used /
the Waldes method to determine L and ¥ in n- and piﬁype Insgssigfle
crystals having impurity concentrations between 10'c and 10'’em™’ . L.was
determined by the Waldes light-probe method. For weak illumination .
intensities, when the collector photo-emf V (xT/5¢ (e - electron charge),- | i

V is proportional to the light-induced minority carrier concentration, o
When the surface récombination rate is small, V =V exp(-x/L). in the dark -

(x - distance from the illuminated region). This relation holds for one-
dimensional geometry. -In axisymmetric geomeiry V -‘Voexp(-x/L)/V§1 It :
- wag to be found experimentally which of these formulas has to be applied. i

card 1/ - ~ | .,
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‘The 0.2 - 2 mm thick test pieces were polished and then etched with (P-4A
(SR-4A).. They were placed in a vacuum oryostat with an NaCl window. The
1ight inoiding on the specimen was interrupted by an 800-ops chopper. A
“tungsten or phosphor-bronze point served as a collector contact; a 28-YM
"(28-IM) amplifier was used to measure the yariable photo-emf on it. The:
.measurements were madeobetweeq 100 and 200 K. The carrier concentration .
~in the specimens at 77 K was determined from the Hall effect, L was deter-
mined from the igclination of the straight.line logV=f(x). T was deter-.
‘mined from % = L°/D wheére = 7 A ‘
ined from ¥ e
~ p=p,SXiml i (4)
- : sRE o
o | D-p-upkfr/e being the hole diffusion coefficient, b = un/up, the mobility

"} ratio, ?, and n, the equilibrium congentrations. For intrinsiq' con-
ductivity D = 2pr/(b+1)._ In the case of impurity oondu_ctivity’,,]) -_Dp
for n-type, and D = Dn - unkT/ e for p’-typﬁ speoimens., The ca;rieli'j con-
¢entration in the intrinsic-conductivity region of InSb_‘is‘ gi_ven by

card 2/§ ¢
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nixl6.1014T3/29xp(-1510/T). The temperature dependence of * can be seen in

Fig. 4. ‘“Then temperature drops from 170 to 120°K, T decreases to less than
one hundredth its value. 1In this range the temperature dependence of T
obeys the Shockley-Reed law. It is shown that the experimental curves

¥ = £(1/T) agree with the formula e Zum _ 2um

- T T
W Y

(12)

which holds for a neutral crystal and iédfaff?@uféaﬁhﬁinétinT”'Nn p 8T¢
?
the majority-carrier concentrations in an n- or p-type crystal in the

region of impurity conductivity. ¥ = 21:‘ini/l‘{n P holds for the impurity-
]
conductivity region (ni<ZNn p). The straight line corresponding to Auger
' .

recombination is too steep. Results: (1) No correlation was found between
L and the impurity concentration. (2) The data agree with the radiative-
recombination theory for b#600 - 700. (3) The difficulties arising in the
interpretation of the results may be due to an inaccurate measurement of L
and an inaccurate calculation of ti. There are 5 figures, 1 table, and

24 references: 9 Soviet and 15 non-Soviet. The three most recent refe;-

Card 3/{%
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ences to English-languesge publications read as follows: R. A. Laff, -
H. Y. Fen. Phys. Rev. 121, 53, 1961; R. T. Landsberg, A. R. Beattie. 1
J. Phys, Chem. Sol., 8, 73, 1959; R. N. Zitter, A. J. Strauss, A.E.Attard.
Phys. Rev., 115, 266, 1959.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR
Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad)

SUBMITTED:  April 28, 1961 e , X

Po cn™? ng, o

M ofpraya cn":":cn o uy', .
Legend to the Table: (1) Number of . @) e o] dy
the specimen, (2) voltage. .

13014 | 14.10m | — 9-10¢ | 9.100 | 100
13p1 14108 f  — [ 15.105 | 3.108 | . ‘sp
15p5 5.10t5 - 2-108 4-109 50
16pl 1-101 — 610t 2:108. 30
12n2 - 2.101 7-10¢ ‘108 700
13n2 — p2:008 ] 2.105 . 8.100 | 65
1303 - 3.108 | 45.104 109 45
14n6 - 6-104 | 12.108 | 2.10 60
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MAMAYEV, S.; NASLEDOV, D.N.; GALAVANOV, V.V.

Electric properties o-i‘mthe semliconducting solid solutions
xCdSnAsy - y(2 fnAs), Fiz.tver.tela 3 no.l1:3405-3413 N '6l.
’ (MIRA 14:10)

1. Fiziko-tekhnicheskiy institut im. A.F.Joffe AN SSSR, Leni ad .
(Solutions, Solid) (Semiconductors-~Electric properties
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N4 5/181/62/004,/006/047/051

B108/B136
AUTHORS : Vinogradova, K. I., Galavanov, V. V,, and Nasledov, D. N,
TITLE: Jependence of carrier mobility on the impurity concentration in

Indb crystals
2ERIODICAL: PFizika tverdogo tela, v. 4, no. 6, 1962, 1673 - 1674

BXT: The authors studied this problem as little information has been
available. iseasurements were made at 77 and §OO°K. The hole mobilities” -~ ,°
at both temperatures are virtually the same; they decrease with increasing
impurity concentration. Ilectrcn mobility decro%ses'slightly with in-
creasing impurity concentration at 77 K. At 300°K it rem2ins counstant up

16 -3 . . . .
to 10 cm 3, but at higher concentrations it decreases and approachtcs the

same value as at 77 K. A4t low temperatures mobility is chiefly determined
by the scattering of electrons from holes and phonons. There are 2-figures.

O

AS30CIATION: Fiziko-tekhnicheskiy institut im. A, F. Ioffe AN S53R lLenin-
grad (Physicotechnical Institute imeni A. F. Ioffe A3 USSR,
Leningrad)
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Galvancmagnetic properties of indium antimonide doped with elements
from the first and second groups, in the temperature interval 4.2 o
309°K. K. I. Vinogradova, D. N. Nasledov, Yu. G. Popov, Yu. S.
Smetannikova. '

Electrical properties of doped crystals of indium antimonide in a

wide range of temperatures and impurity concentration. V. V. Galavanov,
D. N. Nasledov, A. S. Filipchenko.
(Presented by V. V. Galavanov--15 minutes). .

]

leport presented at the 3rd National Conference on Semiconductor Compounds,
Kishinev, 16-21 Sept 1963
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: in
Hall coefficient as dependent on the magnetic intensity
InSb crystals doped with Se, Fiz, tver. tela 5 no. 1:36-40
Ja '63. (MIRA 16:1)

1, Piziko-tekhnichesidy institut imeni A, F., Ioffe AN SSSR,
Leningrad.

(Hall effect) (Indiul antimonide erystals)
(Magnetic fie1ds)

:ahl”"é’;ilh‘*m L : .
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GALAVANOV, V.V.; YEMEL'YANENKO, O.V.; KESAMANLY, F.P.

_'_—___‘___’__/
Electron effective mass in InSb with degenerate electiron gas.
Fiz. tver. tela 5 no.2:616~618 F 163, (MIRA 16:5)

e

1. Fiziko~tekhnicheskiy institut imeni A.F, Ioffq AN SSSR,
Leningrad i Institut fiziki AN AzSSR, Baku.
(Indium antimonide) (Blectrons)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000614020018-9"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000614020018-9

2 IS S O T 1 e

H il FEEHE b el
N R N B Y BB A e P N T e A S S O P L T L N F L e S T

GALAVANOV, V.V, ; ZIYAKHANOV, U.; NASLEDOV, D.M.

Electron-hole junctions in p-InSb. Fiz. tver. tela 5 no.10:
3048-3050 0 ‘63, (MIRA 16:11)

1. Fiziko~tektbnicheskiy institut im. A.F, Ioffe AN SSSR, Lenim=
grad.
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/" AUTHOR: Galavanov, V, V.; Nasledov, D. N.j Reayev, M e

| e -~ P SR L ¢
;. TITL®; * Volt-ampers characteristics of alloyed p-n Junct-;ona?in InSH .
 SOURCE: Radiotekhnika i elektronika, v. &, no. 7, 1963, 1187-1292 3

;TOPIC TAGS:  diode, -volt-ampere characteristics; p-n junation,  diode moy;,t
: InSb diode, Shockley theory o - S

. ABSTRACT: The effect of temperature veriation (78 to 150K) onithe volt-ampers - -
' characteristics of an alloy type p-n junction in InSb vas investigated. The :
- Junctions were prepared on n-type InSb erystals with a donor impurity concentration:
~from 3 x 10™* to 3 x 101°/cm3 by alloying eithor with Inor In with cadmiuh ;
- impurities. The area of the p~n junetion was betweén 2 x 10=2'to 4 x 10-2/cm2 :
. The volt-ampere characteristice obtained by direct current for .the specimen before '
‘and after etching in the SR-4 etching bath at 78K show that reverse current s
- decreases by 1.5 orders of magnitude after etching, while! forward current deas

- not change at voltages over 0,13 v. Rectification is absent below 0.12 v for ithe

" specimen which is not etched. This is explained by a small shunting resisiance

- (180 ohm) in the specimen surface layer, which does not depend on the voltage -

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000614020018-9"
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S D : I
- applled, and is 10,000 ohms for the etched. specimen. It wma concluded that this
. resistance determines the inverse P-n junction characteristics, -The' study of :
- volt-ampera characteristics at various temperat\'zrea”ahowa_'_that'fboth reverss and
:forvard currents increase with increasing temperature, The Pacoefficient: in the
: expression for the : » ectoristics which appegrs
- in the Shockley the : ’ 6 of the cutoff voltage

L 12855-6 - e
| jACJéE.%EIO NR: - AP3003719

‘a8 well as its temperature dependence characteristic coincides with the contact

:potential difference. The B=coefficient and other data obtained in these . o
' experiments agree qualitatively with the Shockley and Sah-Noyce-Shockley theories, |
. Orig. art., has: 6 figures, 1 table, and 5 formulas. . o D :

fASSOCIATION: Fiziko-tekhnichéékiy institut im, A, F, Toffe AN-SSSR

; (Physicotechnical Institute, AN. SSSR) .

 |SUBMITTED: l20uné2 'DAT‘E'AG‘Q‘_:, 02Aug63
s oooms P . _NO REF 50V: 000
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L 18388-63 : EWP(q)/EWT{m)/BDS AFFIC JD :
ACCESSION NR: AP3003732 $/0109/63/008/007/1280/1281

AUTHOR: Galavanov, V. V.; Lebedev, A. A.; Rzayev, M. A.
TITLE: Capacitance of alloy p-n junction in _InSb

. T

"SOURCE: Radiotekhnika i elektronika, v. 8, no. 7, 1963, 1280~1281

TOPIC TAGS: capacitance, InSb junction

. ABSTRACT: Results are reported of an experimental determination of ca i-

‘tance of a p-n junction obtained by alloying In into n-InSb. Single crysta.lf f InSb

. with donor -impurity concentrations of 3x 103, 2x10%®, and 2x 10%%cm?® were

_used as a source material, The p-n junction area was 0,02 cm2. Thirty samples
were measured at the liquid-nitrogen temperature, at 50-1,000 kc. The capaci-

. tance was found to depend on the frequgﬁ y and smoothness of the junction surface.

" "In conclusion, we consider it our pleasant duty to thank D. N. Nasledov for his

interest in this work.'" Orig. art. has: 2 figures and 1 formula.
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- ACCESSION NR: AP3003732

' ASSOCIATION: Fiziko=tekhnicheskiy institut im. A. F. Ioffe AN SSSR

(Physicotechnic.al Institute, AN SSSR)
SUBMITTED: 1¢Octb62 DATE ACQ: 02A4ugb3 ENCL: 00

- i
'SUB CODE: GE NO REF SOV: 000 OTHER: 006
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VINOGRADOVA, K.I.; GALAVANOV, V.V.; NASLEDOV, D.N.

Obtairming ultrapure InSb crystals t P
0 ; by the zone melt methed,
Fiz., met, i metalloved., 16 ho.3:385-393 S 163, (ﬁ?gg l6:§g)

1, Fiziko-tekhnicheskiy institut imeni AF. Ioffe,
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ACC NR:  AR6015905 (A)

)

TITIE: Recombination Fadiation from the p-n-n’ structure in indium antimonide 1 ;

A v |

SOURCE: Ref. zh., Khimiya, Abs. 22H51
REF SOURCE$ Tr. Komis. po spektroskopii. AN SSSR, vyp. 1, 1964, 503-507
TOPIC TAGSt indium antimonide, recombination radiation, semiconductor carrier

ectral distribution of recombination radiation from the p-n-n*
‘:tBSng‘ﬁgE; i:h znflli)um antimonide was studied. The p-n—n+ structures were obtained by
fusing indium and tin into n-type indium antimonide of high purity. The dependence
of the intensity and spectral distribution of the recombination rc:diation on the
concentration of the injected carriers was investigated. Authors®' abstract.
(Translation of abstract].

SUB CODEs 20

e
‘Card 1/1
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ACCESSION R: APLO13531 , 3/0181/61ix/m6/002/0625/0627

AUTHOR: Galavenov, V. V. - i

©ITLS: Concerning the paver of I. . Tsidil'kovskiy "The scattering of electrons
~and holes in doped InSb, Inis, and Gads" (FIT, L, 2539, 1962)

SOURCE: Fizika tverdogo tela, v. 6, no. 2, 196L, 625-627

TOPIC TAGS: electron scattering, hole scattering, concentration band, Fermi
level, optical vibration

ABSTRACT: The author considers Tsidil'kovskiy's conclusion that for a parabolic
- conduction band the mobility ofselectrons, limited by scattering at ion impurities
in the zone of weal: dogeneracy (Fermi lovel of L or less), increases with concen-

tration of ion impurities. He tabulates the values of FZ/F% 1, which varies as the

~mobility, according {o position of Fermi level, and he shows thet the mobility, )
instead of increasing, steadily decreases with increase in Ferni level. Furthera=
more, he points out that, in considering the nonparabolic character of the
conduction band in InSb, Tsidil'kovskiy has neglected to take into account the

Card 1/2
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ACCESSION MR: APLO13531 {

dependence of the effective mass of electrons on enorgy in such a band,
Tsidil'kovskiy maintains that scattering at optical vibrations of the latiice
increases with increase in impurity concentration, but the author denies this and
emhasizes the increasing role of impurity scattering, He states that optical
vibration has considerable effect on the scattering of holes in InSb and cannot be
neglected, as has been done by Tsidil'kovskiy. Orig. art. has: i table.

' ASSOCIATION: Fiziko-tekhnicheskdy institut im, A. F. Toffe AN SSSR, Leningrad
(Physicotechnical Institute,AN ssln) o _

4
’

 SUBMITTSD: 16May63 -~ *  DATE ALQ: O3Harbl : : EN.SL:' 00"

SUB CODE: X, SS /  NOREFSOV: 005 OMMER: 00L
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ACCESSION MR:  APLO13539 8/0181./6L:/006 /002 /06l /0645
AUTHORS: Alferov, Zh, I.; Galavanov, V. V.; Zimogorova, N. S.; Kasarinov, R. F.

{15LE: Recombination radiation of p-n-n* structure in indium antimonide

SOURCiS: Fisika tverdogo tela, v. 6, no. 2, 196k, GuL-645

TOPIC TAGS: recombination, radiation, recombination radiation, p n n* structure,
indium antimonide, spontaneous recombination radiation, spectral distribution,

forbidden zone, current carrier, current carrier concentration, current density,
radiation intensity '

ABSTRACT: The authors have made several experiments on spontaneous recombination

radiation, at temperatures near the temperature of liquid nitrogen, from the

p-n-n’ structyre of indium ani'.:imon:lde2 The sanples were Of-typg single crystals 2
Sm" »

with n = 3+10'% cm-3, 1 = 230 000 ca®/vesec and n = 2°1 = 200 000 ca‘/v
sec (at the temperature of liquid nitrogen). The width of the middle n-layaer was
150-200 mjcrons. The current carrier oncgntntion in the highly doped zones was
5+1047cm=3 in the p sons and above 1017cw"3 in the n-zone. The spectral distribu-
tion for recombination radiation proved to be alast symmetrical with a maximum at

Card 1/2
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ACCESSION NR: APLO13539

an encrgy of about 0.215 ev, The width of the forbidden zone, determined from the
edge of the recombination radiation.spectrum,was 0,200 ev, which agrees well with
theory for that temperature (130K).. The spectrum of recombination radiation for
mstarials with lowar carrier ccncentration was always somewhat below the
spectrum of the first sample. This is undoubtedly.due to the beginning of degen-
eracy in the latter. Preliminary studies indicate a linear relation between curs.

_rent density and intensity of radiation. "The authors sincerely thank Professors
V. if, Tuchkevich and D. N. Nasledov for their constant interest in the work, and . .

. they thank Ye., 4, Gamilko for his aid in preparing the samples." Orig. art. has:.

- 2 figures. ' . . '

. ASSOGIATION: Fiziko=tekhnicheskiy institut im, A. F. Ioffe AN SSSR, Leningrad
* (Physicotechnical .. Institute AN SSSR) .

 SUMITTDs O70ct63 - DATEAGQs owarél - ERLi 00

SBCWE PH .\ - NOREFSOVi 001  : OTHER: 002
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b ACCESSION NR: Ap4044939

,TI%LB: Investigatimn of tha mechaniam of lectr
.‘-pure and doped -InSb erystala B D

' Vg “f ' SRR
-SOURCE. Fizika tveggogo tela. v. 6 no..9.

i,TOPIC TAGS: indium antimonide, electron'scatte
'electrica_l conductivity. single cx:ystal.. conduct
,mobility : . , , , i

| AmsTRACT: Measurementa of the electrical conducﬁi
,icoefficient R of n-tipe InSb aingle crystals ‘con
1% 1018 em™3 impurities were made in the temperatix
- 1'The properties of. the samples, the method, . and the
. </ in an earlier paper of the authors (Izv. hN S8SR

: ?“,959, 1964).' The reaults were in‘ greemen“

»1[3v
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: nonparabolicity of the conduction band.

‘| modes of the lattice vibrations,
|-lated ig-wring acattering on the acoust:l.c
‘perimental- data.

cal-mode scattefing.g
"~ | Sosnowski, Docent I. Kblodziejcnak.
" |ing tables of intagtmla. , i

16 £ormn1aa.;, =,,_ ‘

ASSOCIATION:

: Card 2/3

g theory (Bull. Acad. Polon. Sci..‘ ser. math., ast
[ 1961; Acta Physica Polonica’v. ‘20, - 379, '1961) whigh ar

for electron scattering by :I.mpurity dons, cptica
and,holes :

s For the acoustical mode: scatte
.| the deformation potential had to be betwaen 10
.| sufficient accuracy of the mobiiity calculatio
i7" of the Hall coefficient at’ high temperatures i
| em™? made it'impossible to'draw f£inal'conclusi
"The authors thank 90115

me'ano"a'lies
s with n 3 1018("
the acoasti-‘ i
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. ACCRSTON NR1 APAOMAGEY

"F:Amon: Berkaliyev, A= a4 i sled

) TITLB: ufetné of excaux earti.‘rl in dupsd u—typcd lnS

'souncx: m::m tvo:dogomh, v. 6. no. 9. 1966. 2650« 5

TOPIc ncs: ufetine, mu c-n:i.e:, mnnqulubriuu e
:j,deped i.ndi.un mti.mide. lasct, ) conbinat!.ou'tadi.ltio

,_*Ansmcrx The utetim of axeau earunm’:!. ;n—cypo Ius opadt: 4 ch ' :
;| datermined by experimentaily obtained data on statitnary | inﬂme : ctmwy, wd m*
*|' photomagnatic affact. Ohuic contacts were ‘goldered: to pdiush_ d atchad secples-.
7| of -InSb from 20 to 200 u thick, The nmulcs were. tumin.at:cdii th: light &t a waves
71 length of 1.5+2.5u choppad at the rate. of 500 cps. Va:iml::tm of the phamcmdqc-'
‘tivity and ‘the photomagneitic effect: with: Cmpcratura vamt mem.ical. hulilcatiug the
absence 'of trapping of excess carriers. Variaticus of, the uﬂntine of ams‘ .
.| carriars with temperature for diffatent rcuctututim ot -aw are nlt.dun',in
:'| the figure in the enclosure. Theorstical valuae calculated onl the basis af ve~
. .| combination radistion theory, assuming direct: transitions shd nbaencm ‘of |
degeuex,:ccy. are, plotted as solid cm:vu. m fact chec L} experiueutal duu ato
"Caxd 1/3 . : S B
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pent with theoretinally calcnlated data, usiu rouh ,abproximaxe o
the wldth of | ithe’ forbidden’ ‘band,

i

E in good agree
" values for the ‘variables. for the ‘effective masses,
and equilibrium concentratlons indicates. that the main recombinacian mechanlem is

radiative recombination. Orig. azt. has' 1 figure and 2 fomulas.,

. ASSOCTATIONT Fiziko-tekhnicheskiy Institut Ln. | Ioffe A SSSR ¢

cotechnica]. Institute)

SUBMITTED' 11Apr64 R :,(] E“CL-:;01- f‘
R ornzn‘: 002

= nprnxx sov: 001
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AUTHORS Galavanov,vv. V.: Nasleclov. D. N., Fxlifpc
. TITLE: Mobility of electrons in lnSh under a m:LXed
o Vmecham.sm : , o . _ R o

SOURCE- Flz:.ka tverdogo tela. Ve 6, no. 11, 196.;

B TOPIC TAGS: indium antimonide, el ectron mobil:l. v,
S electron scatter:mg N v?.r g

R ABSTRA(‘T- v Supplemenh.ng earlier work (Izv._AN
. 28, 959, 1964 and FTT v, 6, 2683, 1964) on the
in n-InSh- crystals, the authors shiow that in th
. trons are scattered in the ‘crystal by a mixed m

- by the impurity ions and by the op.txcal 1att:.ce
w1thin 10% with the ‘umple formula‘
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i ;v (u —— mobility, i -- don, o - opt:.cal). whlch n tus
' | both qualitatively and quant:.tat:vely with expem.men
. the Hall moblllty. Orlg.,art has-ilo formulas'and !

ASSOCIATION: Fz.z:.ko-tekhn:.cheskly J.nstn.tut imGid.
, Lemngrad (Phys:.cotc,chm.cal Inst1 tute AN SSSR) '

f SUBMITTED#V 04Jun64
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ACCESSION NR: AP4024737 © 5/0109/64/009/003/0556/0557
‘ AU;I'HOR: Galavano\.r, V. V.; Nasledov, D. N.; Rzayev, M, A.

TITLE: Inductivity of InSb diodes

E SOURCE: Radiotekhnika i elektronika, v. 9, no. 3, 1964, 556-557

i
' TOPIC TAGS: semiconductor, semiconductor diode, semiconductor diode
. inductivity, InSb diode, InSb diode inductivity

ABSTRACT: An experimental investigation of the capacitance of alloy p-n junc- -
tions in InSb as a functim of the positive-bias current is reported. The capaci-
tance was measured in a bridge circuit at 78K. A weak 250-kc signal was

, @pplied. It was found that the diode capacitance grows with the forward current

, up to a certain point; then, the capacitance drops off to mero, at which peoint the

: diode exhibits inductive characteristica. The cause of the inductive reaction in .
 the diodes tested has not been clarified aa yet. Orig. art. has: 1 figure.

ASSOCIKTION: Fiziko-telmichesld.y institut im. &, F, Ioffe AN SSSR (Physico-

. Technical Instituta AN SSSR)
C 1 ’
ard I” B et l : -—--SUBMITTED: - 9-Aug 63-
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. ACGESSION NR: AP40436756 7510109764/009/008/1416/1419

' AUTHOR: Galavanov, V. V.; Ziyakhanov, U.; Nasledov, D. N.

o s i e im0 6

: TITLE: Current-voltage characteristics of p-n junctions with p-InSb base
SOURGCE: Radiotekhnika i elektronika, v. 9, no. 8, 1964, 1416-1419

- TOPIC TAGS: semiconductor, pn jm:lction. InSb junction, current voltage

i characteristic .

- ABSTRACT: Measurement of the current-voltage characteristics in the 78--150K
temperature range is reported. Alloy p-n junctions were obtained from p-InSb

: crystals having an impurity concentration of (3—-5)x10% per cm?3. As addition
materials, Sn, Sn+Bi, In+Bi, In+Te, and In+Se were used; the p-n junction area
was about 0.5 mm2, The results obtained — the/‘3 coefficient in the forward-

' branch exponent, the pre-exponential factor Io . the cutoff voltage U , the residual

_resistance Ry, and the pattern of the forward-current temperature dependence —

“Cerd--‘ 1/2

e e XSG TGTRIAWLY NI A LTIV IQUNOTT T

. ¢ are in good agreement with the Shockley theory of abrupt p-n junctions. At low
- i temperatures, the reverse current grows almost linearly with the applied voltage;
' apPPRROYFRHEQR RELEASEs 1002 A200 ke aka BIA-RDRS600523R(0061%7920018-9"

. 1 formula, and 1 table.

| ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR (Physico-Technical
i Institute, AN SSSR)
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f ACCESSION MR: AP4041355 _ $/0048/64/028/006,/0963 /0968

" AUTHOR: Galavanov, V.V.; Filipchenko, A.S.; Nasledov, D,N,(Doctor of physico-
mathematical sciences
-, TITLE: Electric propertires of doped n-type InSb crystals in a wide range of tem-

perature and impurity concentration [Report, Third Conference on Semiconductor:
Gompounds held in Kishinev 16 to 21 Sep 19637 :

" SOURCE: AN SSSR. Izvestiya, Seriya fizicheskaya, v.28, no.6, 1964,963-966

TOPIC TAGS: semicond uctor,

electric conductivity, Hall effect, fempuratdre depen-
dence, irdium antimonide

" ABSTRACT: The electric conductivities and Hall congtant
* doped with Se were rmeasured in vacuo or in argon at temperatures firom 78 to 7709K .
-, in an effort to elucidate the mechanism of conduction electron scattering, The cry=
'stals were pulled from the melt by the Czochralskl method. Crystaln having current ?
- carrier concentrations at 78%K from 4 x 1015 to 7 x 1018 "9 uore ottained. Clamp= '
.- ed tungsten electrodes were employed, and the Hall constants Wwere measured {n a 4000
' Oc¢ Zdeld. The conductivities and Hall constants of all
independent of temporature balow about 20098, A&

8 of n~type InSbh arystals

the specimens were nearly :
t higher tomperaturus the conducti- i

Caared
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